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IN THE MATTER OF Section 226 of the 
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IN THE MATTER of an inquiry by the 
Canadian Transport Commission into the 
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Canadian National Railways freight train 
at mileage 84.7 Rivers Subdivision, in 
the Province of Manitoba, on 

January 10, 1982 and into all 
particulars relating thereto. 


TAKE NOTICE that the Railway Transport 
Committee of the Canadian Transport 
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Lacombe and S. Kaplan to inquire into 
the causes of and circumstances 
connected with the aforesaid accident, 
including all particulars relating 
thereto, and into all matters and things 
deemed likely to cause or prevent such 
an accident. 
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2.0 SYNOPSIS 


Type of Accident 
Place 


Date 


Time 


Motive Power 
Consist 
Injuries 


Extent 


Method of Control 


Weather Conditions 


Accident Area 


Cause 


Action Taken 


Train Movement Derailment, 
involving dangerous commodities. 


Province of Manitoba, Canadian National Railways, 
Prairie Region, Rivers Subdivision, Mileage 84.7. 


January 10, 1982 

0035 CST 

Extra 5273 East (No. 220-09) 

Diesel Units 5273-5131 

50 loads, 21 empties, 5244 equated tons 
Nil 


35 cars derailed including 1 tri-pac and 1 "A and 
B" flat car, the 15th and 20th to 53rd inclusive 
behind the units. A total of 38 car bodies. 

Track had to be reconstructed for approximately 
580 feet. About 65% of the ties between Mile 84.6 
and 84.0 will require change out. (See sketch of 
derailment Appendix A) 


CTC - Single track 


Minus 37° celcius, northwest wind at 28 KPH. 
Good visibility. 


Tangent Track - descending eastward in a lightly 
populated rural area. Closest community - Austin, 
Manitoba - population 421, approximately 2 miles 
distant. 


Track failure - broken rail on the south side 
immediately east of the east siding switch at 
Exira. 


In addition to it's own internal notification 
procedures, Canadian National Railways took 
immediate action to notify the R.C.M.P., Fire 
Departments, the Canadian Transport Commission, 
other Federal, Provincial, local and industry 
authorities. 
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- CN's Winnipeg based Holmes Crane was dispatched at 
Once and arrived on the scene at 0440 hours. The 
Symington auxiliary was ordered "S.A.P.", 
Geparting at 0310 and arriving at 0800. The 
Melville auxiliary was also ordered. 


- Royal Canadian Mounted Police officers who were in 
the vicinity were the first officials on the scene 
within minutes and they secured the area. 


- Extinguishing the fires and clearing the main 
track so that operations could resume continued 
over a 72 hour period. The main track was 
restored to service for 10 MPH at 0130 hours 
January 13, 1982. 


Scope of Investigation 

- On January 10, 1982 one officer of the Canadian 
Transport Commission's (CIC) office in Winnipeg 
was dispatched to the scene of the derailment to 
begin an on-site investigation along with the 
Chief of Regulations and Policy Development of the 
RTC from Ottawa who was sent to monitor the 
situation and progress the investigation. 
Subsequently three additional RIC officers from 
the Winnipeg Regional Office were sent to help 
with the onsite investigation. 


- On January 11, 1982 Messrs. S. Kaplan, Chief of 
Regulations and Policy Development, and M.D. 
Lacombe, Director, Rail Operations, were appointed 
under Section 226 of the Railway Act to 
investigate the event. 


- In progressing the investigation into the cause 
and circumstances of this accident, discussions 
and interviews were held with, or statements taken 
and specific detailed information acquired fram; 

- CW officials 

- the train crew 

- industry association representatives 
- CGTX officers 

- R.C.M.P. 

- 3 Fire Departments involved 

- Local authorities 

- nearby residents 

- Federal Environment authorities 

- Provincial Environment authorities 
- Provincial EM officers 

- Labour Canada 
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- Bristol Aerospace Limited in Winnipeg was 
commissioned to carry out technical tests on the 
tank car CGTX 63712 to determine the cause of its 
failure. 


= The Physical and Metallurgy Laboratory of the 
Department of Energy, Mines and Resources was 
commissioned to conduct technical analysis and 
tests on the broken rail which caused the 
accident, so as to determine the cause of its 
failure. In addition, that organization conducted 
some supplementary tests on segments of the tank 
car CGTX 63712. 


- The CNR's investigation of the derailment was 
reviewed. 


OPERATING AND PRE-DERAILMENT DATA 


In order to set the scene of the derailment, the circumstances associated 
with this particular train prior to the accident are reviewed. 


PERTINENT OPERATING INSTRUCTIONS 


There are many rules and instructions governing train movements. We do 
not intend to provide an all inclusive list but rather to set out those 
Which are helpful or necessary to the understanding of this report and 
which are pertinent to this investigation. 


Rather than provide this information here, we have attached it as 
Appendix B. 


THE TRAIN 


Train 220 originates in Edmonton (Calder Yard) with its ultimate 
destination being Toronto. Enroute it picks up or sets off cars at Clover 
Bar (Edmonton), Saskatoon, Fort Rouge (Winnipeg), and Toronto MacMillan 
Yard. 


Traffic is handled on this train in accordance with the following 
priorities; 
a - intermodal and automotive traffic, 
b - competitive traffic including premium empties, 
c - all other traffic except that it will not handle charcoal heated 
equipment nor loads requiring special handling because of 
dimensions or specific restrictions. 


Enroute to Winnipeg the train receives a pullby inspection at Saskatoon 
and Melville from Equipment Department forces. Im addition these forces 
carry out a No. 1 Air Test at Calder and No. 2 Air Tests at Saskatoon and 
Melville. At other intermediate points such as Clover Bar, Wainwright, 
Biggar, Watrous and Rivers the crew perform a No. 2 Air Test. 
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On this occasion train 220 carried the following commodities, as 
summarized from the train consist; 


NOs. Of «Care 


MPReE Ar OW 


Table 1 


Cammodities Carried Ex Rivers on Train 220-09 
ae eee ee se Us Ram, Gr A 


Commodity 


Lumber 
Grain 
Meat 
Propane 
Gases 
Plywood 


(L.P.G. ) 
(Butane ) 


Vegetable Oil 


No. of Cars Commodity 


20 Empties (inc. 2 Dan) 

i Scdium (Sod Sulphate) 
1} Chemicals (Caustic Soda) 
5 Sulphur (Liquid) 

8 Trailers 

Z Plastic 


The marshalling of the train is summarized as follows; 


Table 2 


Marshalling Summary Ex Rivers - Train 220-09 


No. of Cars 


i 
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Commodity 


Lumber 
Grain 
Lumber 
Grain 
Empty 
Meat 
Lumber 
Empties 
Propane 
Sodium 
Chemicals 
Empty 
Sulphur 
Empties 
Trailers 
Empties 
Gases 
Empties 
Sulphur 
Plastic 
Plywood 


Fram Caboose 


(L.P.G) 
(Sodium Sulphate) 
(Caustic Soda) 


(Liquid) 


(Butane ) 
(Dan. etys) 
(Liquid) 


Vegetable Oil 
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3.3 THE CREW AND TRAIN HANDLING 


The crew of train 220-09 were ordered for 2310 hours January 9, 1982 at 
Rivers and consisted of; 


Locomotive Engineer - 28 years service 


Front Trainman - 30 years service 
Rear Trainman - 28 years service 
Conductor - 10 years service 


all of whom had current operating rule cards, and had complied with all 
medical examination requirements. Each crew member had sufficient rest 
prior to reporting for duty. Im the "booking-in" room they read their 
train orders and bulletins. The train was designated "Extra 5273 East" 
for operating purposes and therefore was limited to freight train speeds 
rather than express train speeds. 


Upon arrival at Rivers the locomotive engineer and front trainman boarded 
the train and pulled it slowly by the station permitting the rear trainman 
and conductor to perform a pullby inspection. The required No. 2 air test 
was performed. 


As the train was pulling by the conductor observed placarded cars so that 
when it stopped with the caboose in front of the station he immediately 
checked the documentation to determine what commodities were being 
handled. After the rear trainman had checked the caboose supplies, the 
conductor told him to advise the locomotive engineer it was alright to 
Gepart, which they did at 2325. 


The conductor remained at his desk confirming the documentation, 
marshalling, etc. He advised the rear trainman to inform the front end 
crew that "we had dangerous commodities on the train like propane...". 
Subsequently, the locomotive engineer stated that the front end crew had 
been informed "we had dangerous commodities and that they were in the 
middle of the train." Later he was able to add that he had been told 
there was propane on the train. 


The train operated normally and uneventfully without stopping and without 
meeting any other trains between Rivers and the point of derailment. It 
passed over two hot box detectors located at Mileages 127.6 and 103.1 
without receiving any report of abnormalities. Snow conditions were such 
that it was not necessary to reduce speed to 30 MPH at these detectors to 
comply with Prairie Region Special Instrtuction P-7. 


Other enroute inspections were carried out by the crew members under the 
reguirements of Rule 111 of the Uniform Code of Operating Rules. The 
locomotive engineer last looked back on his side (south side) of the train 
approaching the west switch at Firdale (Mile 91.8) at which time he could 
see about 25 cars and everything was normal. The front trainman inspected 
the left side (north side) in this same area and was able to see about 30 
cars and everything was normal. The rear crew was also able to inspect 
both sides of the train on the "S" curves in this same area, at which time 
30 to 35 cars were visible and everything was normal. 
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3.4 


Approaching the point of derailment the locomotive engineer was at the 
controls, the front trainman was seated on the left hand side of the 
locomotive cab, the rear trainman was on the south side of the caboose 
cupola while the conductor was at his desk at the rear of the caboose with 
the rear track inspection lights on. 


Radio equipment used during this trip consisted of a 25 watt locomotive 
radio in the lead unit, a 5 watt portable radio in the caboose anda 5 
watt "red radio" in the caboose. The "red radio" is attached to an 


antenna in the caboose and is equipped with a tone call feature to contact 
the train dispatcher. 


The "approach signal" to Exira is located at Mile 88.8. The rear trainman 
radioed the front end asking for the signal indication which he was 
informed was a "clear signal". He then reminded the locomotive engineer 
of the upcoming 10 MPH speed restriction at Mile 83.5 as instructed in 
Train Order No. 2037. 


The locomotive engineer took appropriate action with the throttle and 
automatic brake to commence reducing speed for the 10 MPH limitation at 
Mile 83.5. At this time the train was moving at 55 MPH. As the units 
passed over the east switch at Exira the train speed had reduced to 40 
MPH. Shortly after passing over the public crossing at grade for Highway 
34 the train brakes went into emergency. The derailment was in progress. 


THE TRACK 


The Rivers Subdivison, some 280.3 miles in length from Winnipeg to 
Melville, forms a part of the principal trans-continental main line route 
of the CNR. Of the total distance approximately 83 miles have two tracks. 


Train movements are controlled by a centralized traffic control system 
with train dispatchers located in Winnipeg. 


Rail on this subdivision is 132 lb. steel except that between Mile 62.22 
and Mile 107.85 it is 115 lb which includes the derailment area. 


Between Mile 94.03 and Mile 80.0 the rail was manufactured by Algoma 
Canada, rolled and laid new in 1961 as continuous welded rail in 1170 foot 


lengths. 


In the immediate derailment area the crushed rock ballast was originally 
placed in 1960 with additional placed in 1979. The depth is 12 inches 
under the ties with 12 inches or more width of the top of the shoulder 
beyond the end of the tie. The top of the ballast was up to 1 inch below 
the top of the ties. 


The ties are softwood installed at the rate of 3110 per mile. Double 
shoulder, 7 1/2" X 11" tieplates are in use. There are 4 spikes per tie, 
one per tieplate on the field side and one per tieplate on the guage 
side. Boxed rail anchors are used every second tie. 
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Toeless 36 inch splice bars with 6 bolt holes are in service. There are 
no guage rods. 


The subgrade has a 3 foot depth of fill, on flat terrain, in sandy and 
alkali soil. 


The track is tangent and descending eastward from Mile 92 to Mile 78. At 
Mile 84.7 the grade is 0.22%. 


The track forces responsible for on-going routine inspection and mainten- 
ance between Mile 80 and Mile 96 are headquartered at Firdale (Mile 
91.8). This group is comprised of a Track Maintenance Foreman, a Leading 
Track Maintainer and three Trackmen. Supervisory and managerial 
responsibilities are carried out by the Roadmaster headquartered in 
Brandon who reports to the Supervisor - Maintenance there who in turn 
reports to the Track and Roadway Engineer in Winnipeg. 


THE DERAIIMENT 


The direct cause of the derailment of train 220-09 at Exira, Mile 84.7 of 
the Rivers Subdivision was not readily apparent to the crew at the time of 
the accident. Neither was the reason clear upon first examination of the 
site, although a broken rail was suspected. 


RAILWAY EMPLOYEES 


Shortly after the locomotive passed over the Highway 34 crossing the 
locomotive engineer had the train speed reduced to 40 MPH with a 12 lb. 
brake pipe reduction. He had felt nothing abnormal either with respect to 
track conditions or slack action. At this time the train brakes went into 
emergency and the movement continued for about one half a mile before 
stopping. Before the train came to a stop he was aware that a huge fire 
was taking place behind him because of the reflection from the front wind- 
shields and the surrounding atmosphere. He locked back and saw a big, 
blackened, mushrooming fire rising high into the sky. Immediate contact 
was made with the train dispatcher to advise that there had been an 
accident and that there was a fire. After making radio contact with the 
rear end crew and having determined they were not hurt the diesel units 
were separated from the train and moved approximately one mile away and 
then to the vicinity of Mile 81.5 where communication was maintained with 
the conductor and the train dispatcher. 


While the locomotive was passing over the Highway 34 crossing, the 
conductor was seated at his desk facing the rear, the rear trainman was on 
the south side of the cupola facing east. At a point, estimated to be 
"maybe halfway down the siding" the train brakes went into emergency and 
there was severe slack action. The conductor yelled to the rear trainman 
to hold on and then there was an immense ball of fire which appeared to be 
in the middle of the track straight ahead. At this time the rear trainman 
left the cupola and placed himself on the caboose floor along with the 
conductor. While they were lying on the floor the movement continued for 
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a short distance before stopping. The sky was brilliantly lit and both 
employees were anxious to get out because they were still moving towards 
the fire. At no time did they hear any explosion. As the rear end 
stopped the conductor got off the caboose and started running westward 
without his coat, radio or documentation. He realized his oversight and 
saw that the fire was about 20 car lenoths away so he reentered the 
caboose for his clothes and documentation. The rear trainman who had 
yelled to the conductor to get his coat, grabbed his own coat and the 5 
watt portable radio. Both then proceeded westward and while doing so 
informed the front end crew that they were not injured. There was a 
railway bunk car located on the back track at Exira about 500 feet away. 
They entered that car for protection against the bitter cold. While 
waiting they could overhear parts of conversations between the front 
trainman and the train dispatcher, who was requesting additional 
information. From this vantage point they were able to observe the fire 
and watch the arrival of other vehicles and an RCMP cruiser car which 
arrived on the’ scene within minutes. They also confirmed with the front 
end crew that there had been no vehicles waiting at the crossing. They 
waited in this railway equipment until the R.C.M.P. came and picked them 
up. 


The train dispatcher, having been the first to be advised of the accident, 
maintained communication with the crew soliciting more detailed 
information as well as initiating the general alarm. Internal and 
external notification in accordance with its procedure "Emergency Response 
To Accidents Involving Dangerous Cammodities" effective since September 
1980 took place so that in a short period of time all parties requiring 
notification had been so notified, including the Canadian Transport 
Commission, Bureau of Explosives, Provincial authorities, Labour Canada, 
Federal Environment Protection Services, the RCMP and Fire Departments. 


Various railway officers of all functions began arriving on the scene. 

The first were Engineering Department personnel from Brandon, followed 
closely by the Special Commodity Officer from Winnipeg who contacted the 
R.C.M.P. at approximately 0440 hours. After obtaining the documentation 
from the conductor and reviewing it, the derailment site was approached 
and reconnoitered cautiously, consistent with the emergency procedures for 
the products involved. It was not until after daylight that other 
personnel were allowed to approach closely for further evaluation. 

Railway officers had, in the meantime, authorized approaching the head end 
of the train to inspect it and to remove whatever equipment was safe to 
move. The engine was then returned to the train and the head end 14 cars 
were released for movement to Winnipeg, departing at 0630. 


ROYAL CANADIAN MOUNTED POLICE 

Two R.C.M.P. constables on highway patrol duty were located in MacGregor a 
town about 8 miles from the scene of the derailment when they observed the 
sky light up as bright as daylight. 


They made use of their radio to alert superiors and others. 
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Their arrival on the scene at 0043 was closely followed by other officers 
arriving, including two fram Gladstone on the north side of the accident. 
As there were already sightseers gathering, the R.C.M.P. officers had the 
area cleared of people and stopped traffic from coming to close. The 
homes closest to the scene were checked and it was determined all 
residents were accounted for and safe. 


- At O115 the constables on the scene were advised from their central radio 


control point in Brandon, who had been in contact with CN, that the 
hazardous materials which may be involved in the fire were propane, butane 
and caustic soda. The directions given to the constables were to keep 
away from the immediate vicinity and to remain upwind. 


At 0142 hours the Portage La Prairie Fire Chief arrived and spoke with the 
constables. He advised that a 1/2 mile distance from the fire would be a 
safe area. 


At 0155 the two original R.C.M.P. constables proceeded to the backtrack at 
Exira, picked up the rear crew members and evacuated them. From the 
conductor one constable learned that the train was transporting 4 cars of 
propane, 5 cars of sulphur, 1 car of sodium sulphate, 1 car of caustic 
soda, 1 car of butane, and 2 empty cars which last contained L.P.G. In 
addition the conductor showed him the train consist, but never having seen 
one before the constable was unable to understand it without an 
explanation from the crew. Proper shipping names are not shown on 
consists so that in the case of the caustic soda for example, which was 
listed on the consist as "Chemicals", without reference to other sources 
of data no one could know what was being handled. 


The crew did not make the R.C.M.P. constable aware of the Emergency 
Response Forms nor the waybills and the information they contained. In 
this case no problem resulted. 


The R.C.M.P. then continued to keep the area secure. Because there were 
sulphur fumes noticeable to the east, all residents in that direction were 
advised that should the fumes become unbearable they should evacuate. 


At 0410 CN Police arrived and secured the area close to the derailment. 
Afterwards the R.C.M.P. continued to help with traffic control. 


FIRE DEPARTMENTS 


Three fire departments arrived on the scene very shortly after the 
accident. They came from Portage La Prairie, MacGregor and Austin. 


At 0045, January 10, 1982 the Portage La Prairie Fire Department received 
a call for assistance from the CNR because "there was a fire on a propane 
car located on its main line, 2 miles north of the junction of Highways 1 
and 34." There was no mention of the derailment at that time and the 
magnitude of the problem was unclear. 
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The Fire Chief responded to the call and attempted to get additional 
information from the CN employee who had called originally, but was unable 


to contact him. They departed for the scene with a "Rescue Unit" anda 
"El reverncaky 


About 1/4 mile from the scene they met the RCMP and then were better 
apprised of the situation. It was now 0134 hours. 


The rescue unit ventured a little closer to check out the scene and the 
fiercely burning fire. The RCMP was requested to evacuate persons, in 
particular a farm house southwest of the wreck. It was also determined 
the fire could not be controlled and it was too dangerous to move in 
close. Therefore, the fire truck was withdrawn and placed in a garage on 
No. 1 Highway to prevent its freezing. The Fire Chief then arranged to 
contact the train crew to verify the commodities being handled. 


The Emergency Measures Organization representative fram Brandon arrived on 
the scene at 0337 hours and was informed of the situation by the Fire 
Chief. At 0443 hours the CNR response team arrived and the Chief gave 
them the information at his disposal. Subsequent discussions took place 
after the CNR team had assessed the situation. It was determined there 
was very little possibility of any further explosion, the fire was still 
burning but was of low intensity and was not impinging on the unexploded 
tank car nearby. Therefore, at 0535 hours the Portage La Prairie units 
were released and left the scene. 


On Saturday, January 9, 1982, the Rural Municipality of North Norfolk was 
holding its Municipal Employees Appreciation Night at the Community Hall 
in MacGregor. The majority of the Austin and MacGregor Volunteer Fire 
Departments were in attendance. A call was received at the community hall 
shortly after 0030 hours from a local citizen who reported an explosion. 


Chiefs of both departments took immediate action to get their units to the 
scene, both arrived almost simultaneously between 0100 and 0115 hours. 

The RCMP were already on the scene and were securing the area, eventually 
ordering the fire trucks back to No. 1 highway. These units were not 
pressed into service. 


About 0200 hours the fire trucks were starting to freeze up so both were 
taken back to the Austin Fire Hall and kept on standby until approximately 
0500 hours. 


POST DERAILMENT EVENTS 


This section of the report describes the events and involvement of various 
groups during the period of time after the initial disaster responses 
until the line was restored to service. There were many organizations and 
individuals involved, including Federal, Provincial and Municipal 
representatives. The approach will permit the reader to understand the 
command and control system employed, the dissemenation of information, the 
institutional inter-relationships and the dynamics of the process. 
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5.1 CANADIAN NATIONAL RAILWAYS 


a 


Clean Up 


In carrying out its post-derailment responsibilities CN dispatched 
senior regional officers to assume command. These included the 
Regional Manager of Operations and General Superintendent of Transport- 
ation from Winnipeg. A mobile camper trailer was moved in to the 

scene to serve as a command post and central commmications point. 


After the initial site reconaissance, outlined earlier, the situation 
was assessed and events developed as now described. 


A more detailed inspection at the site revealed that 35 cars (38 car 
bodies) had been derailed and had been sequentially located in the 
train as follows from the Engine: See Table 2 list of train Page 4 

and sketch of derailment Appendix A, 15th car - empty gondola, (next 4 
cars remained on track), 18 piggy-back flats, 4 empty gondolas, 3 tank 
cars sulphur, one empty gondola, one tank car caustic soda, one 
covered hopper sodium sulphate, 4 tank cars propane, and 2 empty 
covered hoppers. The remaining 17 cars and caboose remained on the 
rails. Two of the derailed cars were part of a 20 car cut on the head 
end which came to rest further eastward attached to the engine - the 
balance were piled up within a 600 ft. space beginning at the highway 
crossing Mileage 84.7. The two empty covered hoppers located next 
behind the propane were upright, but derailed directly on the 
crossing. COGTX 63712 propane was the fourth last car to be derailed 
(the 50th car in train from head end) and which on detonation had the 
largest portion of the tank propelled some 250 feet directly south of 
the track. The stub end of the tank came to rest immediately north of 
the road bed and also immediately east of the crossing. The magnitude 
and fierceness of fire was sufficient to engulf several trailers and 
flatcars so as to leave only twisted hulks. Most of the fire appeared 
to have been propogated forward - the cars behind this tank were 
relatively unmarred from the fire. 


A further evaluation at the scene after daylight, January 10, 1982, 


_ revealed a situation as follows: 


CGTX 63712 propane had blown up and presented no further complications. 
LAMX 88 propane - upright - north side of track and burning from east 
end of car - the wind was blowing the fire away from the tank and it 
was not considered. dangerous. 

UTLX 81203 propane, - upright - north side of track - not leaking and 
exterior jacket scorched by fire. 

CGTX 64022 propane - upright - south side of track and not leaking. 
CGTX 14466 - caustic soda - on side - south of track and suspected 
leaking. 

CGTX 13390 sulphur - on side - south side of track - smouldering. 


> » = fa 
beter wD. aera liege, aot 


OFS CL. et nae jit Se Pa 
aecatrest te Aebheca tee CHUA ie ere 
eh ed © ' ‘ ; 
4 UP | , egret: 2) 
; | hits: tena 


‘anna ae entaieniiaie f 
a apart ah get, te WARE mere) hartinhsbs 
bee rit epee. hai/! 7, Laan — ti 
Ot ahs gee ewe smears * aoa 
Kp ge benksmery ae 
ao Sky boos ages eno ocmrkylie, of m. 
a ee ae yoccu? feet ~ 
y ye ett, ,etegod heer 
| puro ehh 2c) cw «Ak 
198 New Gee hems Frew 
he et Beles ode Gate . 
Carte meine, MM orl in 
Te atin. ef nae? 
(rt 1 SURG RO: mac} 
t nteay ad seo one sree) 
ae gt 22 cotly ah 
iy “neq arr »*rt? 


4 BS renes iio kL aterp 


7 
if ra 2 rou “oj Lan raphe & 
as (eisai: e Selene 


" > fae ee Fy nc} «wold, Fert ameagowy CiT0e 
| | nae citar - Sele! © wen 
ee ee jog) ball el ~-eo BG 
suivreaniws Bere iarttr Say 

‘<i wee 70 2a dvod.~ Sqec — paar 4.6 

aa ert? ea tiIwoIees of ise? aol 

tian co bre "% stite (itt hot win + eftineiy SSO, ; 
seamen ti JVB QO. tavke ~ shite « Hie Orievis - Saline: 


o ROLE 
tt. 


esos le 


Tank cars were checked for pressures and the area was monitored for 
noxious gasses. It was considered safe to work in the area under 
supervision and subject to the wind conditions. The Special Commodity 
Officer and his team continued to monitor the area and advise the work 
Which could be performed, with what equipment and the protective 
equipment required. Auxiliaries were permitted to work on each end of 
the derailment with dozers in peripheral areas pulling cars and debris 
away from the site and piling dirt on burning products to snuff out 
fires. Later in the day more industrial experts arrived to make 
further tests and advise. 


During the evening of January 10 C.T.C. Dangerous Commodity experts 
arrived on the scene and all concerned made a further evaluation of 
the situation. The wind had changed and flames fran LAMX 88 were now 
impinging on its tank shell and a decision was made to withdraw all 
personnel and equipment to a 1/2 mile radius, to await further 
evaluation the next morning. 


On the morning of January ll, after further pressure testing of tanks, 
the decision was made that the fire from the end of LAMX 88 was not 
creating an immediate threat and the area was considered safe to 
continue auxiliary work. Later in the day it was decided that to 
reduce the threat of fire on this car and to hasten completion of its 
burning an explosive charge would be set to create a hole in the 
tank. The necessary equipment and personnel from CFB Shilo were 
ordered and preparations made including building a dike around LAMX 88 
to contain the propane after detonation. Detonation was planned for 
2359 and with the assistance of R.C.M.P. and CN Police an area of one 
mile radius was cleared of all persons, with appropriate security in 
place at all points of access, and with the Austin Fire Department on 
standby. 


TAMX 88 was penetrated by a small explosive charge as planned and a 
small "fire ball" was witnessed. This was followed by an active fire 
which subsided within a few minutes. At approximately 0030, January 
12, after the fire had subsided, detonation experts examined the 
situation and confirmed that a hole had been blown through the bottom 
of the tank and the. charge had continued on through the head of the 
"B" end of the tank. The area was declared safe for a 1/2 mile 
radius, however work was suspended until a re-appraisal could be 
conducted in daylight. 


After daylight the appropriate personnel re-entered the area and found 
LAMX 88 almost extinguished. The area was tested for cambustible 
gases and all tank cars were tested for adverse pressures. Small 
pockets of smouldering sulphur were still noted. Equipment was 
allowed in, with appropriate protection for its operators, to 
extinguish all fires so clean up operations could continue in the 
immediate vicinity of the tank cars. During the rest of the day all 
tank cars were pulled clear of the road bed and the loads of propane 
were positioned upright for the subsequent transfer of product which 
was to commence at daylight on the next morning. The necessary 
equipment for transhipping was requisitioned. 
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The main track was restored to service for movements at 10 MPH at 0130 
January 13, 1982. The first train actually moved through was a 
westward freight train at 1815 hours January 13. 


On January 13 tanker trucks and pumping equipment were put into place 
and the transfer of propane began with all unauthorized personnel 
cleared from the area. Work was performed with the assistance and 
advice of Dome Petroleum personnel. Highway No. 34 was still 
blockaded and was to remain so until the transfer was completed. The 
Auxiliaries had been released to return to their respective terminals 
for resupply and to be returned after the transhipment was completed. 
No other activity in the area was allowed and train movements were 
restricted. After the transfer of UTLX 81203 was completed on the 
north side the trucks and equipment were moved into position on the 
south side to empty CGTX 64022. Due to its position relative to the 
track, and the prevailing winds, trains were then allowed to operate 
subject to certain precautionary conditions and during which time all 
transhipping activities were suspended. 


The transfer of products was completed at 0230, January 14 - the tank 
cars were then roped off and danger signs posted. Authorities were 
advised that blockades could be removed and highway traffic resumed. 

- Rail traffic was also allowed to move unimpeded. The area was 
rechecked the following morning at daylight and the empty tanks were 
pressure tested. The three empty propane cars were to be purged with 
nitrogen to preclude any possibility of explosive air mixtures being 
present while the cars were being handled. The tank car of caustic 
soda was to be left undisturbed for one week to allow solidification. 


The clean up operations were resumed January 18 with the return of the 
Symington auxiliary and other supplementary equipment. The tank car 
of caustic soda was loaded into a gondola for return to Dow Chemicals, 
Fort Saskatchewan. The three tank cars of sulphur were loaded into 
gondolas for furtherance to Symington. The residue of soil, caustic 
soda, sulphur, and sodium sulphate was disposed of by shipping it to a 
disposal site in the Lynn Lake area. The ruptured tank CGTX 63712, 
with all its identifiable remnants, was placed in gondolas for return 
to Winnipeg for further testing and evaluation by all concerned 
parties. 


1i Public Information Activities - CN 
CN's activities were reported as outlined below: 
Initially an information call was made to United Press Canada 
(Winnipeg) at 0230 on January 10, and Canadian Press (Edmonton Bureau) 


at 0240. Cammunication with CP was continued through the Winnipeg 
office beginning at 0830. 
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The CN Prairie Region Manager, Public Affairs, proceeded to the site 
with the Regional Manager of Operations and General Superintendent 
Transportation, arriving at approximately 0400. A few media 
representatives, including television, were present. They were 
advised they would have to wait unitl CN's Special Commodities Officer 
had declared the site "safe" — and accordingly by daybreak they were 
escorted through the area. 


No formal press conference was held but interviews were given as 
required and the information flow seemed to be accurate and adequate 
throughout the day, both from the site and through the Base office 
manned at CN Public Affairs, Winnipeg. 


Over the first three days (i.e. Sunday, Mamday, Tuesday), the wire 
service and media were called with updates and current information was 
given to all calling in. At noon Monday, information on the planned 
flare-off to be executed by an officer of the C.T.C. was given to all 
media. | 


Media representatives were escorted to the immediate accident area to 
be present for the actual detonation. 


Media support was sought by CN in urging members of the general public 
to stay out of the area of the flare-off, and judging from the absence 
of spectators, was effective. 


Approximately 110 media calls (not including those from government, 
industry and members of the general public) were handled in the four 
days from Sunday at 0035 to 1800 hours Wednesday, from the Base office. 


GOVERNMENTAL AND AGENCY INVOLVEMENT 


In addition to the Canadian Transport Cammission many federal, provincial 
and local authorities became involved. A brief description of the role of 
each is provided. 


i 


ii 


The C.T.C. as the regulatory agency for railways had experts 
dispatched to the scene to oversee the clean up and to carry out 
preliminary investigation work on cause determination. These experts 
included Dangerous Commodity, Engineering, Equipment and Operating 
personnel. 


Labour Canada is involved in the safety and protection of workers at 
work sites which in fact the derailment area had become. They did not 
have continuous representation at the scene but kept themselves aware 
of developments. During their on site inspections some observations 
were made with respect to conditions prevailing such as CN employees 
standing too close to tow lines under tension or removal of 
respirators by CN employees while working in questionable areas. 

These were discussed with CN officials at the scene and satisfactory 
responses resulted. 
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The Federal Environmental Protection Service received notification at 
0130 January 10, 1982 from the Manitoba Envirormental Control Service 
and arrived on the scene at 0730. Its role is related to environ- 
mental concerns, public health, to provide advice on clean up 
procedures and environmental impact. They are equipped to and did 
carry out certain technical monitoring activities for example the 
downwind SO, levels. They did not have continuous representation at 
the scene but did monitor the clean up process. They were involved in 
defining the land areas that should be scraped and since the clean up 
in on site-soil testing. They did not intervene with CN during the 
clean-up. 


The Manitoba Environmental Control Services were notified by CN at 
0110 hours January 10, through the 24 hour telephone answering service 
system which is in place. They are responsible to notify other 
provincial parties and have concluded an agreement with the Federal 
Environmental Protection Services to notify them. At 0450 
representatives arrived on the scene and spoke with railway and police 
officers to obtain situation data. During the clean up this group was 
involved in monitoring developments and determining environmental 
impacts. On January 13, CN officials informed the E.C.S. 
representative that there were 912 cases of liquid plumber and that up 
to 400 gallons of acetic anhydride had also been spilled. These had 
been transported in a piggyback trailer. None was salvageable and no 
serious problems resulted. Monitoring tests were conducted after the 
clean up to ensure no problem causing residue remained. 


The Emergency Measures Organization described its role as being to co- 
ordinate and interface with other Provincial departments, municipal 
representatives and to interface with federal authorities. 
Notification was first received from the R.C.M.P. at 0109 hours 
followed by advice from CN at 0134 hours. A representative of E.M.O. 
proceeded to the scene, where at 0335 he was in contact with the 
R.C.M.P. and the Fire Departments. It was confirmed that three 
families adjacent to the site and Highway 34 had evacuated. During 
the rest of the incident this organization continued to carry out its 
described role. 


The Rural Municipality of North Norfolk as represented by the Reeve, 
Secretary-Treasurer and one Councilor had little direct involvement in 
the event or its clean up. Their interests were in protection of the 
public, the performance of the various fire departments, and the 
information made available to them. Because of the Municipal 
employee's appreciation night, representatives were on hand when the 
first notification was received. The Reeve had representatives fran 
CN call on him and invite him to the scene for a tour and explana- 
tion. They were also contacted by an E.M.O. officer. Response by the 
municipality's emergency units was satisfatory to the authorities. 
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THE INVESTIGATION 


In accordance with the terms of our mandate to inquire into the causes and 
circumstances connected with the derailment at Exira (near Austin, 
Manitoba) and to include all particulars relating thereto, and all of the 
matters and things deemed likely to cause or prevent such an accident we 
undertook the following detailed investigation. 


THE OPERATION OF THE TRAIN 


Our review of the train documentation and marshalling did not indicate any 
carrier oriented deviations from existing regulations. The train consist, 
waybills and emergency response forms were reviewed. Centralized Traffic 

Control System pengraphs were checked to determine the speed of the train 

and these supported the information provided by the crew. Compliance with 
other requirements relating to use of the radio, operating rules, general 

and special instructions was satisfactory. 


We did. however determine that: 

i there was non-campliance with existing regulations in that there were 
less than full unit load lots of dangerous commodities in the form of 
“liquid plumber" and "acetic anhydride" being carried in trailers and 
Which spilled and no one could determine from the documentation that 
it was being transported. 


Shipments must be accompanied by shipping papers in accordance with 
the "Regulations For the Transportation of Dangerous Commodities By 
Rail". The shipping papers must contain the proper shipping name, 
classification, quantity and other prescribed data. 


The "liquid plumber" contains caustic soda and the associated risks 
are corrosivity and the possible evolution of toxic fumes when mixed 
with other chemicals. 


The "acetic anhydride" is a colorless liquid with a strong acidic 
odor. The associated risks are corrosivity and combustability. It is 
used to make cellulose acetate fibres and plastics. It is also used 
in the manufacture of vinyl acetate and many other products. 


ii the train consist did not clearly specify the proper shipping name of 


all commodities contained in each car, container or trailer. For 
example CGTX 14466 was shown on the consist as containing "chemicals" - 
Placard Group 4 - Dangerous whereas the Waybill indicated caustic 
soda - corrosive material. 


A similar finding occurred in the report on the Public Inquiry held by 
the C.T.C. into the CN derailment on March 10, 1980 at Deer, Manitoba, 
otherwise referred to as "The MacGregor Derailment". A recommendation 
contained therein was to the effect that the train consist should 
Clearly specify the generic name of all commodities on the train. 
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In its response to this recommendation issued March 31, 1981 CN 
concluded that the Conductor has two documents that include the 
generic name of a dangerous commodity and it would appear redundant to 
add the generic name to the train consist. CN also outlined certain 
computer system oriented problems adding to the difficulty of doing so. 


The "MacGregor Inquiry" Panel after its review of CN's response 
concluded on September 30, 1981 that in consideration of a) the 
difficulties involved, b) the existence of waybills and HIER forms and 
c) most importantly the present lack of agreement on dangerous 
commodity coding and naming amongst Canadian and U.S. concerns, this 
recammendation cannot be implemented at this time. Once a consistent 
set of coding and names for dangerous goods have been agreed upon, the 
panel]. recommended that the Railway Transport Committee ‘should require 
generic names be placed on all train consists irrespective of the 
technical difficulties associated with re-programming computer systems. 


Since that time work towards agreement on a consistent set of codes 
and names for dangerous goods has resulted in Canada developing new 
proper shipping names and accepting the UN coding system. The UN 
coding system is recognized in the U.S.A. as well as the rest of the 
world. The new system of shipping names is one of the two systems 
recognized in the U.S.A. 


there was no documentation pertaining to the cars or contents on this 
train in the possession of the members of the crew on the engine. In 
fact the only information made available to the front end crew was to 
the effect that there were dangerous cars including propane in the 
middle of the train. 


Again from "The MacGregor Inquiry" a recommendation issued that there 
be "a plan to ensure that a copy of the train consist be provided to 
both conductor and engineer on all trains." 


In its response, CN outlined the problems which might exist in trying 
to keep a copy of the consist on the front end current if any work is 
performed enroute. CN stated "in the event of an accident or incident 
involving dangerous commodities, should the engineman require 
information regarding particular cars, timely and accurate information 
is readily available to him fram the conductor by the use of radio". 


CN, therefore, concluded that in consideration of the risk of having 
misleading or incomplete information in possession of the engineman, a 
copy of the train consist should not be supplied to him. 


The Panel of "The MacGregor Inquiry” concluded in its September 30, 
1981 report to the R.T.C. that, in part "the panel is not convinced 
that it would be unduly onerous for the head-end crew to keep an up to 
date consist". 
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In addition, on CN when explosives are transported on a train from all 
terminals, or other places where trains are made up by other than the 
road crews accompanying the outbound movement, a Form showing the 
location in the train of every car placarded "Explosives" must be 
prepared and a copy delivered to the train and engine crews. At 
points where train or engine crews are changed, the notice is 
transferred from crew to crew. On Canadian Pacific similar 
instructions are in effect but they have been expanded to read "At all 
terminals or other places where trains are made up by crews other than 
road crews accompanying the outbound movement of cars a written notice 
must be prepared and given to conductors and enginemen showing the 
location of every loaded placarded car in their train." 


The crew members were questioned with respect to the specific 
dangerous commodity training received. Each was able to give a very 
brief and incomplete description of the training to which he had been 
exposed. 


In its reply to the "MacGregor Derailment" report CN indicated that: 


In July 1980 a four-hour slide and film presentation entitled 
"Dangerous Commodites in Rail Transportation" was introduced. 


This program is mandatory for Enginemen, Conductors, Dispatchers, 
Trainmen, Yardmen, Yardmasters, Retarder Operators, Transportation 
Control Officers, Chief Dispatchers and Assistant Chief Dispatchers. 


Participants must pass a written examination which has a passing mark 
of 90%. 


To March 31, 1981 approximately 85% of the employees mentioned had 
participated in this program. 


In August and September, 1980 the crew members of this train were 
instructed in, examined on and successfully passed the topics listed 
below: 


(a) Regulatory Authority - CIC 
(b) Dangerous Commodities, Section ll, of Form 696 Which includes: 


Placards 

Documentation 

"ER" Emergency Response Inquiry 
Initial Inspection 

Switching 

Marshalling 

Train Journals 

892-B Notice to Crews 

Dangerous Commodity Incidents 
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(c) Film "BLEVE", Boiling Liquid Expanding Vapour Explosion, depicts 
the explosion of tank cars at derailments and the effects on the 
environment and nearby population. 


(d) Film "Operation Dangerous Commodites" illustrates the procedures 
and proper application of CIC Regulations for moving a car 
containing dangerous conmodities from origin to destination. 


(e) Computer's role in handling dangerous commodities. 


At the time of the derailment the conductor left the caboose and 
started running in a westward direction to get to safety. Because of 
the severe cold he realized he did not have his parka. In addition 
the Rear Trainman was calling to him to get his warm clothing. He 
returned to the caboose for his coat and the documentation including 


the HIER forms. 


Both he and the Rear Trainman, who had the portable radio, then ran 
westward to railway equipment in the backtrack which they entered for 
protection from the elements. They waited there umtil the R.C.M.P. 
came and picked them up. 


As indicated much earlier in this report, crews are instructed that 
waybills and emergency response forms must remain at the scene and 
will be made available to emergency response authorities and employees 
will volunteer all factual information to proper authorities. 


The first authorities on the scene were the R.C.M.P. constables who 
picked up the rear end crew. One of the constables asked what was 
burning and the conductor stated "I showed him all the information he 
needed while I was sitting in his car." Subsequently the conductor 
spoke with a fire chief and told him "what kinds of commodities were 
burning". 


The R.C.M.P. constable reported that he had been given the train 
consist but never having seen one before required an explanation of 
what cars the Conductor thought were involved. He was not made aware 
of the Waybills nor the Emergency Response Forms by the crew. He did 
indicate that no real problem resulted in this case because through 
his own communications resources, he was able to get information on 
the area to secure etc. 


The Fire Chief, of the Portage La Prairie Fire Department was informed 
by the R.C.M.P. that there were possibly 4 or more propane tanks in 
the wreck. Shortly after, the Chief met the conductor who informed 
him that the train consisted of 50 loaded cars and 21 empties, some of 
Which were empty gas tankers. The Chief was not shown the documenta- 
tion but this did not cause him any problem as he had already 
determined his fire unit could not control it and it was too dangerous 
to move in close. 


ofa spigas) fe 
SAt i 2704 on aft Age ‘adeenitbbaer 


Sark w att esitteenten it: “eatineine erin apeusd 2 . - | 
2.8 ocbvon So aacizelapae OF de : rato hae 
soctenlameb oo” Ane wit neta shomme Suns oree ig 


f 7. ve, - Eire rr?) prt tent tt ‘ater paw 


T6516 Seema ait sreml {27a atti 
Te Seve ear nt Mpkoaarn th Crewman @. te ub rina 


vat see Bith of Kesl lage Sa Aor aris 


“fF . ' 


} | a nemel ce yy TP ‘ee werd ie 


has sao eat wl: osomein sunbe 
« oh 

taal 

eee | 

Sing 


if y ; | ) ; 2 | ra 7 TAs 
barl onw cometen? tee seh bra: eet 


t re i 
a | ic. on mage 4 pion’ ot (yin 
tow Wed? .axremele ord meres a . 
< i 
i k = ‘ a | 
¥: i ‘ - i) 
>< “4 > Tk rm) -~ < 
7 orye>e me ail 
; & , *) * r yy = 
7 i“ hades Seocnwhrc 
a a of i yas 
{ F Ic “Es Te | 
Bry tome ane =f 
. owt pee? polivet yaved cud celery 


aie ie eve Idovet? aveanbect. ae a3 sity 
wi? vc a yoreprentl axfz sor efi boyet par ? 
et ty , dad ivesd meldews [art on feng. 5 a 
of .mwioiuees? enol taiwan fw 2 

O39 stiiees Of ante se 


7 y 
7 7 - 7 — « ~ A a 
eet 1 @f27 & ‘oxG Al oar ni S&S ie 2. jaz Ces a ; — 


ose" it 2 | 
eesky : “rr? "ys * witthaeod exew wiedt 2409 .Seliedu eves, 5 | 
ey er C4 J wmPaiero «+O car Zero a Indts Visor Aa OF 
+ rT * : toe: coves Sehoal 0d ts baselerioo nia eett te 


Pagal 
aks ani 


— ate ‘3 riwhasta 1 aw Sock wil 20M Al aay 
Meatte bed atl ae v@inweq yte md eBlies cen 
woreda Cot aaw 22 hes 22 Derspem oot) Duo sirw oo 


6.2 


6.3 


ag 


CONDUCT OF THE CLEAN UP 


The one comment which recurred throughout our investigation was to the 
effect that there was no comparison between this effort by CN and some 
previous experiences. Notification, security of the area, establishment 
of a command post, communications, consultation, response to input from 
outside sources, and control at the site were found to be very 
satisfactory. 


The various commodities and quantities spilled were: 


Sulphur - approximately 270 tons of liquid sulphur spilled on the 
roadbed and surrounding snow, same of which burned for 
several days. 


Caustic Soda 
- approximately 45 tons in liquid form spilled. Same is 
believed to have penetrated into the roadbed and the ground, 
partly due to the fires in the area slowing down the solid- 
ification process. Some sulphur may have been mixed with 
the caustic soda prior to solidification. 


Sodium Sulphate 
- approximately 50 tons were spilled in a small area under and 
adjacent to the car CN369796, and later along the south side 
of the railway roadbed when this car was moved. 


Acetic Anhydride 
- it is estimated that approximately 400 gallons spilled. 
Most of it was burned up in the fire. 


Liquid Plumber 
- 912 cases, the equivalent of 12 cubic yards. 


Labour Canada observed that routine work activities during the 
removal/relocation of some of the non-hazardous cars did not receive 
adequate safety considerations, for example, removal of respirators by CN 
employees while working in questionable areas, CN employees standing too 
close to tow lines under tension and the absence of a continuous 
monitoring activity for hazardous substances within the general derail- 
ment site. These matters were taken up with CN officials at the time and 
corrective action taken. 


THE CAUSE/THE RAIL/THE TRACK 


Examination at the scene by railway officers resulted in the conclusion 
that the cause of the derailment was a break on the south side in a 16 
foot length of rail, which joined the turnout stock rail and the rail 
through the crossing. The break occurred 12.5 feet east of the east point 
of the switch at Exira. They concluded that a new break in the rail had 
occurred through a bolt hole of the insulated joint which began 
disintegrating under the train. 
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The examinations at the scene by railway and R.T.C. officers did not 
reveal evidence of any other cause. Subsequent review of Hot Box Detector 
and C.T.C. pengraphs did not uncover abnormalities. There were no unusual 
marks on the track approaching the point of derailment. The first marks 
of derailment were same 12 feet east of the east siding switch point at 
Exira and immediately preceeding the roadway of No. 34 Highway. From this 
point eastward the track was torn up for about 600 feet. Several pieces 
of shattered rail at this location were dug out of the ground and re- 
assembled with the conclusion reached by CN that a new break in the rail 
had occurred through a bolt hole of the insulated joint which began 
disintegrating under the train. The first wheels derailed were the 
leading axle of the leading truck of the 15th car in the train - followed 
by all wheels of the trailing truck of the 20th car. The following cars 
then began digging into the road bed completely uprooting the track 
structure. At a point approximately 500 feet beyond, this segment of the 
train. separated from the head end of the train and the brakes went into 
emergency. The first 20 cars and units travelled approximately 4/10 of a 
mile, with the 20th car stopping precisely at milepost 84.0. 


We ordered the recovered rail segments sent to the Department of Energy, 
Mines and Resources (EMR), Physical Metallurgy Laboratory in Ottawa for 
analysis. 


in addition, a C.T.C. Engineering officer inspected the rail at the site 
of the derailment and reported that the spacing of ties under the rail at 
the insulated joint was not consistent with the company’s standard which 
calls for 3 ties, with one directly under the joint. In this case only 
two ties were in place near the opposite extremities of the splice bars 
and nothing directly under the joint. The inspection suggested some 
slackness may have existed between the ties, the tie plates and the base 
of the rail at this joint. This evidence includes underhead polishing 
indicative of vertical motion and grooving of the inside bolt hole 
surfaces resulting from backward and forward bolt motion. Lack of support 
directly under the joint combined with the other evidence of slackness 
would result in abnormal stress in the rail when it was under load. There 
was also a small defect in the third bolt hole at the west end of the 16' 
rail. This information was provided to the E.M.R. laboratory. 


CN were requested to provide the history of this particular rail but 
specifics were largely unavailable. It was marked Sec. 146 Algama Canada 
MRC 115 RE 1959 12th month, Heat No. D7-14. It was installed sometime 

tween the 1961 continuous welded rail relay program and 1980. The 
actual date of installation and the reason are unknown. 


The last complete rehabilitation of this crossing occurred in the mid 70's 
and involved the ties, ballast and rail. 


In 1979 there was a tie program between Mile 63.0 and Mile 108.0 when 
42,000 ties were installed along with 250 c.m. of crushed rock per mile. 
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Recent work performed on the track prior to the derailment included: 


Existing 115 lb. Portec joints, both north and south rail, west of the 
crossing along with five consecutive support ties in the immediate 
area were changed out between June 25 and July 16, 1981. 


All joints in the vicinity of the crossing and switch area were 
trowelled sometime in August or early September, 1981. 


Surfacing Gang 401 and Switch Tamper Gang 402 surfaced the crossing 
and turnout areas on October 7, 1981. Gang 402 again surfaced the 
Turmoutvon Oorober 13; 42981. 


Spot surfacing between Mile 77.0 - Mile 89.5 was carried out by Gang 
401 between May 23 and June 25, 1981 and also fram late September 
until October 28. 


In conducting our investigation consideration was also given to the total 
traffic volumes, the types and frequency of inspection and maintenance. 
During the calendar year 1981 there were 6,323 trains over this section of 
track with 42,536,000 gross tons per mile. This represents 7% of the 
total of 604,674,000 gross tons per mile since the rail was laid in 19%l. 


The 115 lb rail between Mile 62.22 and Mile 107.85 is to be replaced by 
136 1b continuous welded rail in 1982. 


There are ongoing inspection programs as follows: 


i 


ii 


Routine inspections: 


Section crews - Monday, Wednesday, Friday 
Roadmaster - once per week 


Section crews patrol daily including weekends and holidays when the 
temperature goes to -29  celcius or lower. 


The last inspections immediately prior to the derailment were carried 
out as follows: 


- Leading Track Maintainer - 1010, January 9, 1982 by Track Motor 


Car 

- Roadmaster - 1100, January 6, 1982 by Track Motor 
Car 

- Supervisor Maintenance - 1530, January 8, 1982 by Hy-Rail 


There were no abnormal conditions reported. 


Sperry Car 


. This is an on track wit which conducts ultra-sonic tests of the rail 


for defects. The frequency of inspection set out in CN standards is 
related to factors such as the age of the rail, the volume of traffic, 
the maximum allowable speed, and whether passenger trains operate. 
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On this portion of track, Sperry Car tests are required twice per 
year, in accordance with the CN standard practice calling for tests 
twice per year where annual tonnage carried exceeds 35 million gross 
tons or where accumilated tonnage carried exceeds 300 million gross 
tons and annual tonnage carried is 20 million gross tons or more. 
These have been conducted with the following results: 


TABLE 3 


SPERRY CAR TESTS 
li5eib Steel iMi 62522 *torMi 1107.85 


YEAR DATE DEFECTS DISCOVERED (Main Track) 
November 29 . 14 
June 27 8 


ss 


iv 


It was confirmed that on November 29, 1981 the Sperry Car did test the 
suspect rail in its entirety and no irregularities were indicated. 


It is interesting to note that on C.P. Rail the frequency of Sperry 
Car tests is set at three tests per year at intervals - not less than 
three months or more than five months for all rail that has been in 
the main track two years or more, on lines where tonnage moved exceeds 
25,000,000 gross tons per year. 


Audigauge 


This is a portable ultra-sonic testing device used once per year on 
the main track and sidings of all subdivisions to test insulated 
joints, all joints in turnouts and diamonds, all switch points, all 
frogs and all welds within crossings. The trained operator, a railway 
employee, travels by truck or track motor car. 


The suspect joint was tested April 24, 1981 and the results indicated 
no problem existed. 


Track Recorder Car 


This piece of equipment is a converted passenger car on which 
measuring and recording equipment is installed. Instrumentation 
collects and records information on track conditions and geometry, 
including the surface profile of each rail, cross level, guage, track 
alignment and superelevation. 


Every year time blocks are assigned for testing so as to test under 
various conditions. 


Actual test dates at the derailment site in 1981 were June 10, 
September 10 and November 12. 
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Although the September results were within accepted standards the 
track was found to be a bit rough and therefore a switch tamper 
surfaced the area October 7 and 13. 


The November results showed that the effect of the switch tamper was 
not as good as hoped for in that the surface was 1/8" beyond the 
standard set by CN. The Roadmaster then inspected the crossing. No 
visible defects were detected and freeze up occurred before tamping by 
means Of a hand held vibrator could take place. 


Questions which arise from all of the foregoing are related to the history 
of inspections on the 115 lb rail and their results as compared to other 
Similar portions of the subdivision with 132 1b rail; the general 
experience on the subdivision with broken rails as the cause of 
derailments; the standards and procedures applied in the selection of 
relay rail; and the results of the laboratory tests on the suspect 16' 
rail segments. , 


Inspection Results -—Comparative Statistics 
A review of CN data listing the defects discovered by Sperry car and 


audigauge testing combined with defects discovered by track forces 
yielded the following results; 


TABLE 4 
COMPARISON DEFECTS DISCOVERED 
109 ketene das 
115 lb Steel 132 lb Steel 
(Mis (627,22: 3107.85) (Mi. 107.85 - 280.1) 
Total Defects Avg/Mile Total Defects Avg/Mile 
Sperry Car 22 Ase 41 24 
Audigauge 4 087 5 029 
Track Forces 22 - 548 23 134 
Total oh | Lei? 69 -40 


(Note - the 115 lb rail is to be changed out in 1982 to 136 lb rail) 
CN - Broken Rail Experience 


On the Rivers Subdivision in the last 5 years there have been 2 other 
derailments attributable to broken rail. These were: 
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a - September 7, 1981, Mile 92.7 when 9 cars were derailed in the 
Siding at Firdale, not on the main track. The cause was a 
transverse defect in the head of the rail. 


b - March 31, 1979, Mile 70.7 (near Caye) when 23 cars derailed. The 
rail broke through the bolt holes at an insulated (3M) joint. 


However, in viewing the total CN experience the results are put into 
an interesting perspective when compared to the experience on Canadian 
PaciricuxCr), 


Table 5 
Reported Derailments Caused By Broken Rail 
Total System Western Canada 
CN ce CN cP 
1981 29 1 22 1 
1980 24 9 a2 5 
Note : In 1981 in Western Canada 11 of the CN derailments which 


were caused by broken rails occurred on Main and Secondary 
Main lines. Of these 11, two occurred in sidings. 


Source: CIC Accident Statistics 
General Comments - Rail Wear 


Since the mid to late 1960's when the real influx of heavier cars and 
locomotives started there have been significant impacts on rail 
maintenance and wear. 


In a paper prepared by Allen M. Zarembski on the "Effect of Increasing 
Axle Loads on Rail Fatigue Life" for the American Railway Engineering 
Association (Bulletin 685 Vol. 83-1982) the analysis showed that 
increasing the axle loadings results in increased rail defect 
occurrences, with a corresponding decrease in rail fatigue life for 
tangent continuous welded rail. This reduction is by about 40% of the 
life of the rail, in million gross tons, when the loading is increased 
from 70-ton car to 100-ton car loading conditions. This effect "is 
seen for both heavy (132 lb) and medium (119 lb) rail sections." 


In carrying out his research Mr. Zarembski selected operations of 100- 
ton car unit trains, 70-ton car unit trains and mixed traffic. In his 
"mixed traffic" sector a small percentage of 100-ton cars were 
included. It should be remembered that on the Rivers Subdivision, a 
mixed traffic line, there may be a greater number of heavy cars 
because of the volume of bulk commodities such as potash which move 
over this line. 
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With the definition of fatigue life, in million gross tons, being the 
point at which the absolute number of defects and the rate of defect 
occurrence increases sharply, the fatigue life of 136 lb rail ina 
mixed freight environment was calculated to be 580 million gross tons. 


The 115 lb rail on the Rivers Subdivision has handled in excess of 604 
million gross tons. 


Procedures to Select Relay Rail 


Part worn rail is rail which has been in service and removed for any 
cause. CN has established criteria by which such rail is categorized, 
including flange wear, loss of vertical height and overflow. Part 
worn rail must not be used in main tracks until it has been classified 
and all part worn rail must be classified by a qualified rail 
inspector. Rail may be classified either on line or at rail storage 
yards. Rails classified at rail storage yards will be ultra-sonically 
tested. Rails used for spot renewals are selected to have the same 
average wear as the rail in track. 


Rail removed from a track in conjunction with a capital project is 
shipped to a rail yard unless specific authority to do otherwise is 
given by the Assistant-Chief Engineer, Maintenance. 


Rail removed from track due to defects or wear is categorized into one 
of 4 groups. Three of the four groups call for the rail to be sent to 
a rail yard. The other group which includes rails containing mill 
defects, suspected of causing derailments, or damaged by defective 
rolling stock are held for special instructions fram the Regional 
Chief Engineer. 


Normally then, but not always, part worn rail is not used in main 
track applications without going through a rail plant, where it would 
be ultra-sonically tested. 


EMR Lab Report 


The lab report details the extensive analysis and examinations carried 
out on the rail segments. These included visual examinatimn, 
verification of chemical composition and stress tests. 


The chemical analysis indicated that the suspect 16 foot rail did not 
meet the chemical specifications in the web area. This web 
segregation could affect the rail's response to end-hardening heat 
treatment producing a hard web centre. Because of the web segregation 
and its service life it may have become more susceptible to initiation 
of fatigue sites capable of propogating when subjected to severe 


impact. 


There was a longitudinal head split in the suspect 16' rail commencing 
at the hardened end and extending to and past the bolt hole fracture 
surface. Its characteristics were not inconsistent with an 
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internal fatigue origin and propogation under the action of head 
battering forces. This split had a depth of at least 3/4" and a 
length beyond the 18 inch length of the west end rail sample segment. 


There was evidence of under head polishing indicative of vertical 
motion and batter of joints by loose joint bars. There was also 
evidence of backward and forward bolt motion resulting in grooving of 
the inside bolt hole surfaces and the development of small fatigue 
cracks on the inside hole surfaces. ; 


Examination of the bolt hole ‘found that a .02 inch bolt hole crack was 
the initiation site of a typical bolt hole fracture which resulted in 
a 60° bolt hole brittle fracture with a fresh cleavage fracture 
surface. Exceptional joint impact forces would have been required to 
produce this bolt hole fracture. 


The evidence for pre-existance of the longitudinal head split is that 
the bolt hole fracture was interrupted at the split and the appearance 
of head fragments from this rail which broke longitudinally in the 
plane of the split. 


E.M.R. therefore concluded that the original fracture was either at 
the bolt hole in the presence of high joint forces or occurred a short 
distance east of the bolt hole where the longitudinal head crack 
surfaced. 


In the view of E.M.R. considering that heavily used jointed rail may 
contain bolt hole cracks and that initiation sites for fatigue 
cracking may be present in the original end-hardened regions after 
long service with exposure to impact forces and bolt motion, and, that 
exceptional impact forces are required for either bolt hole fractures 
or for propogation of splits fram the end hardened region, then, the 
most important requirement is to reduce and control impact forces at 
joints by provision of proper joint support and by attention to 
maintenance of joint bar and bolt tightness. 


Also, E.M.R. are of the opinion that any salvage of used rail should 
require rail plant ultra-sonic testing and that after some finite life 
it should not be accepted in main line service. Further, when 
salvaged the original hardened ends should be cut off, the holes 
redrilled, the new ends rehardened and inspected. The use of slightly 
used rail would, in its view, be preferable for spot applications in 
main line track. 
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6.4 ‘TANK CAR CGTX 63712 
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The Incident 


At the time of the derailment, before the rear end of the train 
stopped, the Car CGTX 63712 violently ruptured releasing the contents 
(propane) instantaneously. The propane immediately ignited, creating 
a fire ball of approximately 600' in diameter at ground level. Fran 
the testimony of the train crew, as well as from the inspection of the 
scene, it seems obvious that there was no detonation or deflagration 
of propane air mixture and the content of the car was disposed of by 
burning rather than by explosion as reported by some media. 


Car History 


Tank Car OGTX 63712 was built in November 1965 under General American 
Transportation Corporation building Order No. 7466. Twenty-five cars 
were built in accordance with this Order, namely GATX 96650 - 96674 
inclusive. All those cars were reassigned to Canadian service and 
subsequently restenciled to CGTX 63708 - 63732 inclusive. The car 
GATX 96651 was purchased and restenciled to CGTX 63712 in May 1966. 


This group of cars was built under AAR application No. 19123- Revision 
"A". This application was originally dated October 12, 1965, and 
revised December 1, 1965. The car was finally approved by the AAR 
Tank Car Committee on March 11, 1966. Subjects of revision "A" were 
Underframe Arrangement and Body Bolster Assembly. Those revisions are 
depicted on drawing No. 1199-2-C dated October 29, 1965, and drawing 
No. 120-35-A dated August 25, 1965. 


Cars covered by the above mentioned approval were intended for 
Liquefied Petroleum Gases, Anhydrous Ammonia and Inhibited Butadiene 
services. All these cars were built to nominal water capacity of 
33,500 US gallons while actual capacity of CGTX 63712 was 33,594 US 
gallons. The tank shell was constructed from AAR M-128A (ASTM A-441 ) 
steel in thickness of 0.653 inches which was the type of steel 
approved for tank cars in 1965. The internal diameter of the tank was 
112 inches. In the time period between May 6, 1966, and January 10, 
1982, the car was subject to five, relatively minor, repairs. None of 
those repairs have been made by welding to the tank. 


Further, minor repairs have been made by CN and CP Rail. Those 
repairs may be actually described as an operational maintenance and 
consist largely in replacing of worn brake shoes. CGTX 63712 was 
retrofitted with double shelf couplers on November 22, 1978, thermal 
protection, and Head Shields were applied on March 5, 1980. 


To summarize the history of the car, it was built to ICC 112-A-340-W 
specification and later retrofitted to ICC 112-J-340-W specification. 
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Investigation of Car Fragments 


When it became clear from visual observation that brittle fractures 
were the cause of tank failure, CN was advised on January 11 to secure 
a few specimens immediately. Further, Bristol Aerospace was 
commissioned to perform basic metalographical tests and select further 
specimens from the remains of the car. The Railway Progress Institute- 
American Association of Railroads (RPI-AAR) safety research and test 
project kindly offered their considerable resources for CIC 
investigators and, as a result, Mr. R.J. Eiber fram Battele Institute 
conducted a study, together with CIC staff, into the point of origin 
of the failure. As this was not possible at the accident scene, all 
remains and fragments of CGTX 63712 were transported to the rail yard 
in Winnipeg where they were under guard until the whole reconstruction 
of the tank car was finished. 


After reconstruction, the investigating team was able to establish 
that a brittle fracture originated at a longitudinal fillet weld 
located on the inside bottom centreline of the tank. It seems that 
this may have developed as a result of impact which dented the shell 
approximately 20 am from the point of origin. ‘Two large samples (1200 
lbs) of the CGTX 63712 shell, including the plate where the failure 
started to propagate and where the above mentioned fillet weld was 
located, were submitted to Physical Metalurgy Research Laboratory of 
Energy, Mines, and Resources in Ottawa. A full metalurgical 
evaluation was requested together with a spectrochemical analysis. 


The results of examinations and testings by both Bristol Aerospace and 
Physical Metallurgy Research Laboratory were nearly identical. NDT, 
nil-ductility temperature of the sample plate was 36°C which is on 
the high end of what may be expected for steel manufactured to M-128A 
(ASTMA-441) specification. 


The "“as-rolled" sample plate was coarse grained, having an American 
Society for Testing Materials (ASTM) austenite grain rise of Nos. 1 to 
3. The Charpy V notch energy value was between: 


2to 3 ft lbs at -46°C 
2 to 3 £t lbs at -34°C 
ao. 9 to eoe.at oc 
Sito / aitebe-at 20°C 
do SOLU e lw  DSEat noone 


The sample plate was further normalized in the laboratory and the 
refined austentite grain size was found to be ASTM No. 8. Charpy V 
notch results on this normalized sample were: 


9 to 14 ft lbs at -46°C 
15) to.18 £t72bs) at. ~-35.C 
A2utoesO: ftealbstaks 22°C 


The close examination of the fillet-weld origin of fracture does not 
show excessive hardness or any defect other than the fitting gap and 
lack of fusion where the attached plate butted onto the inside tank 
surface. 


Other tests confirmed plate compliance with M-128A specification, 
except that lamination was found mid-way through the thickness of the 
plate on one sample. This lamination did not, in our opinion, affect 
the behaviour of the car in the accident. Charpy V notch test results 
on plate welds was superior to the plate itself. 
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6.5 GOVERNMENTAL INVOLVEMENT 
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Representatives of each agency or authority involved were interviewed to 
determine if any serious problems were observed or experienced. The role 
of each was described earlier. 


In carrying out their individual responsibilities certain observations 
were made and where warranted brought to the attention of CN. No one 
reported any case in Wnich a specific request or complaint was dismissed 
Or ignored. Response by CN was considered very satisfactory. 


One observation related to the spill of about 50 tons of sodium sulphate 
when CN was moving car number CN 369796. Had equipment been used to pick 
up or isolate this cammodity quickly, the ultimate disposal problem of a 
mixed residue could have been facilitated. At the initial report and 
request for help from the Portage La Prairie Fire Department there was no 
indication given of the magnitude of the problem. 


Other comments related to the organization and co-ordination of the 
various agencies' activities. There are overlapping interests and areas 
of jurisdiction which could result in duplication of efforts or 


- conflicting requests for information to CN. There was no overall formal 


co-ordination of the agencies activities, although there was much evidence 
of co-operation and goodwill. 


Environmental experts do not anticipate any problem with residue which 
might affect inhabitants of the area, and were mounting a post clean up 
monitoring program to ensure no such situation occurs. 


Local residents who live adjacent to the site or who were reported as 
witnesses were interviewed. Obviously for anyone in the immediate area 
the experience was shocking and frightening. However, within 10 - 15 
minutes the R.C.M.P. were at the door of the closest residents and advised 
them to move out. There is satisfaction that the public interest and 
safety was adequately protected. 


CONCLUSIONS 
The foregoing provided pertinent background information along with a 
detailed description of the events before, during and after the accident 
and how they were perceived. The results of our detailed investigations 
were provided. 
From these it is possible to conclude: 
With Respect To The Derailment and Clean Up Itself 
is the public safety was protected. 
R.C.M.P. officers were on the scene very quickly, a matter of minutes, 
after the accident and took measures to secure the area and protect 


residents. After the arrival of CN employees the R.C.M.P. continued 
to support the operation as required. 
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During the clean up process there was on-going consultation with the 
various parties concerned and response to their input. Environmental 
experts monitored down wind for noxious gases. Residents were 
evacuated during the controlled detonation activity to reduce risk to 
a minimum. Ongoing monitoring was carried out after the event. 


Ultimate disposal of the residue was worked out in full consultation 
and negotiation with the proper authorities. 


The municipal authorities and residents were satisfied their safety 
had been protected. 


The clean up was conducted by CN in an orderly, professional way with 
only a few problems. 


Comments received related to some conditions at the work site itself, 
such as with employees standing close to tow lines under tensicqn. 
These can be considered areas of potential further improvement or of 
refinement in the supervision and conduct of the clean up. 


The major issues of command, control and communications during the 
clean up were well handled and not subject to criticism. 


the train was marshalled in accordance with existing instructions and 
regulations. Similarly, approaching and up to the point of derailment 
the train was handled in accordance with the various orders, rules and 
instructions applicable. However, the documentation failed to reveal 
the less than trailerload lots of corrosive materials on the train. 
This compliance failure originated with the shipper and not the 
carrier. 


more precise information to emergency service groups such as the 
Portage La Prairie Fire Department could and should have been provided 
by CN during the notification process. 


The Portage La Prairie Fire Department received only sketchy 
information about a fire in a propane tank car. The Fire Chief stated 
they were not informed a derailment had occurred nor of the magnitude 
of the problem. Later attempts by this group to contact CN seeking 
additional information before departure, were understandably 
unsuccessful. 


In this case no serious problem resulted, however it's the future 
posibilities which cause us concern. There is no doubt a great deal 
of excitement and very limited information available inmediately after 
an accident but in our view better information could have been 
provided. 


a need exists for a copy of the train consist, or at least for 
dangerous commodity information, to be in the possession of the front 
end crew. 
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In its response to the recommendations emanating from "The MacGregor 
Inquiry" CN stated in part "in the event of an accident or incident 
involving dangerous commodities, should the engineman require 
information regarding particular cars, timely and accurate information 
is readily available to him from the conductor by the use of radio." 


This, of course, presumes there is no significant risk close to the 
caboose and that the conductor has not exited the caboose in a panic 
without any of the documentation. Fear for his life on the part of a 
conductor or rear trainman is quite understandable when confronted 
with an explosion or fire immediately in front of the caboose. 
Thinking of one's personal safety in such circumstances, and not of 
the paperwork, in our opinion is a genuine risk. 


Regardless of the foregoing it has been demonstrated that more 


information can be made available to front end crews than is currently 
the case on CN. 


the proper shipping name of dangerous commodities.is required on the 
train consist as outlined in "The MacGregor Derailment" Inquiry 
Report. 


This data is required on the consist because even with the other 
documentation it has been shown that it was this information which the 
reader, for example the R.C.M.P., had as a source and upon which job 
related or personal decisions had to be made or supplementary data 
requested. Those decisions or that supplementary data could have an 
influence on the safety of the individual, the workers or the 
residents and therefore the nature and accuracy of that information is 
important. 


training programs for crews are beneficial but as has been 
demonstrated, in a highly stressful situation reliance on a crew 
member to inform emergency response personnel of all pertinent data at 
his disposal is less than fail-safe. 


The information obtained from the R.C.M.P. and the Portage Ila Prairie 
Fire Chief indicates that neither was shown or told about the waybill 
or emergency response forms as additional sources of more detailed 
data. In this case, such a failure did not result in any problems. 


However, with the technical capacity of the railway computer systems 
it seems worthwhile to consider that each train consist contain a 
summary of the information available so that when the police or other 
authorities contact the conductor there is a portion of the consist 
which outlines all the sources and types of information inmediately 
available e.g. the waybills, the Emergency Response Forms. 


there is potential for, and some indication of, overlapping of efforts 
with the number of governmental agencies and authorities involved. 
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The situation at a derailment and clean up is dynamic and frequently 
changing. A large number of agencies with specialized or overlapping 
areas of interest add to the logistical and command and control 
difficulties. To the extent that governmental activities can be co- 
ordinated and the number of spokesmen or representatives to be 
consulted reduced, while still protecting the public safety and 
interest, then the overall process becomes more simple and effective. 


7.2 With Respect to the Cause and Track Maintenance 
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The cause of the derailment was the failure of the 16 foot rail on the 
south track side, which joined the turnout stock rail and the longer 
rail through the Highway No. 34 public crossing. 


The rail failed at the bolt hole in the presence of high joint forces 
in conjunction with a longitudinal head crack which surfaced a short 
distance east of the bolt hole. 


The standards of inspection, classification and use of part worn rail 
may have contributed to the cause of the derailment. 


Under normal circumstances salvaged rail is recycled through a rail 
plant before being returned to service, but there are exceptions. 
This particular rail's history is not known. CN were unable to say 
from whence it came and when it was installed. 


It is not realistic to expect detailed information to be maintained on 
each individual rail piece and therefore the system or the standards 
need to be structured to ensure that part worn rail spot applications 
are made with rail of equal or less prior service than the track into 
which they are being installed. 


The failure to adhere to standards of maintenance may have contributed 
to the rail failure. 


The insulated Portec joint at the west end of the 16' rail was 
installed in the summer of 1981. The specificiation for such 
installations calls for 3 ties, with one directly under the joint. In 
this case only 2 ties were used, without one directly under the 

joint. The increased flexing of the rail which results, combined with 
the brittleness fran the extreme cold added to the stress on it. 


The frequency of inspections carried out by other than visual means 
merits review. 


All inspections carried out with sophisticated equipment occurred in 
the April to November period. Specifically in 1981, the first took 
place on April 24, the last on November 29. On this basis there are 
close to 5 months of the year when only visual inspections occurred. 
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There is a difference in the standards of frequency of Sperry Car 
tests between CN and CP which has not been examined to determine if a 
correlation exists between this frequency of inspection and the 
experience of each railway with accidents attributable to broken 
rails. For track such as the Rivers Subdivision, CN standards call 
for two annual Sperry Car tests whereas CP would have three. The 
history of broken rail caused derailments, according to CIC 
statistics, was shown to be significantly greater on CN. 


The incidence of defects and failure would tend to increase if this 
115 lb. rail were left in service and not changed out in 1982 as 
planned. 


It is to be expected that the incidence of defects would be higher .on 
the 115 lb. rail rather that on the 132 lb. rail, if for no other 
reason than its longer service life and volumes handled. The 
comparison between the defects discovered per mile in the 115 lb. rail 
and the 132 lb. rail illustrates the point and is supported by the 
research paper prepared for the A.R.E.A. when the total volume and 
types of traffic handled are considered. 


7.3 With Respect to the Tank Car 
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The change in section at the end of the fillet weld inside of the tank 
and the lack of fusion (gap) apparently provided a sufficient stress 
raiser for a brittle fracture subsequent to the derailment impact 
applied at the outside tank surface. 


The fracture toughness, Charpy V results, and NDT (nil ductility 
temperature) properties of this plate indicate clearly why the 
fracture was not arrested. 


Recent textbook "Guidelines for fracture safe and fatique-reliable 
design of steel structures" by Mr. W.S. Pellini under the auspices of 
RPI-AAR is a reliable source of information to correlate between 
Charpy V energy and nil-ductility temperature and would allow a good 
estimation of safe service temperatures for all newly built cars. 


Mandatory use of materials with lower NDT temperatures will reduce the 
probability of brittle fractures. A Charpy V energy test requirement 
at the nil ductility temperature would ensure that as-rolled steel has 
a fine ferrite grain and/or that it has been normalized. 


8.0 RECOMMENDATIONS 


Having collected and examined the data, it was possible to reach a series 
of conclusions. From these the following recommendations are made for 
consideration by the R.T.C. 


a 


The R.T.C. approach the Dangerous Goods Branch of Transport Canada 
with respect to developing an awareness program, addressed to 
shippers, emphasizing the need for full compliance with the 
regulations governing the transportation of dangerous commodities in 
less than trailerload and less than container load lots particularly 
as far as the proper description on the shipping paper is concerned. 
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The R.T.C. have staff develop within 45 days, carry out within 135 
days, and report within 165 days, a special monitoring program 
designed specifically to verify adherence to regulations by shippers 
of dangerous commodities in less than trailerload and less than 
containerload lots. 


The R.T.C. have staff draft regulations and an implementation time 
table, within 90 days, requiring that the carrier provide a copy of 
the train consist to the head end crew and that the proper shipping 
names of dangerous commodities and chemicals be used on the consists. 
Each consist should contain a summary portion which will outline all 
sources and types of information immediately available to be shown to 
appropriate officials upon their arrival at a derailment site and then 
contacting the crew. 


In the interim, the R.T.C. require that railways inmediately provide a 
form to front end crews listing all cars on the train placarded 
dangerous, indicating car initial and number, proper shipping name of 
the contents, placard and location in the train. 


The R.T.C. sponsor the creation of a task force involving the C.T.C., 
Emergency Planning Canada, Labour Canada, Federal Environmental 
Protection Service, Provincial Emergency Measures Organization, and 
Provincial Environmental Control Services to develop a "response team" 
concept and an implementation plan, to deal with rail related 
disasters. 


The R.T.C. require that Canadian National report back, within 180 days 
on its maintenance standards with respect to insulated joints. 


The report should address basic questions such as the types of joints 
used - 3M, Portec, glued joints - and the use of huck bolts, why they 
are or are not used, their strengths and weaknesses. 


It should also address the question of tie spacing at insulated 
joints, why the current standards were set, when and how they were 
implemented, what quality control program is there to ensure adherence 
to them, the effectiveness of this program, what changes in standards, 
if any, are required, when and how they will be put into force. 


The R.T.C. require that Canadian National submit a paper within 270 
days outlining its approach to major rail changeout programs. 


It should camment in detail on the "rail service life" expectations 
which CN has for various rail sections in differing track and 
operating environments, before it is scheduled for change out. 


The criteria changes which are anticipated because of the continuing 
impact of heavier cars and locomotives, the increasing volumes of bulk 
commodities, the impact of equipment and truck design changes and the 
expanding use of concrete ties should also be indicated along with an 
implementation plan or timetable for the changes. 


"i 
* 


. alae / 

ce aunts om ag re ae ax se ry 
goed: eeurtis two 2 eee &. 
Ducpicbhie fa vet ere Ley er annacentie ecm ; 
wns geet fers (ao Seles ApAs AR. nut agiim 


ner ns 5 bine anette ot aha 
ui aye “MeL Sekt tks ties ‘ayeh, Oo tal 
; {=} ne witty tes LiFe é¢ly inte dae : 

mii) Seay. aed eben: siemens, i Bi 
& oEAlnED Butea. red Lark 

er icAik, SC lapere Gr 

east ROT aed aN 

Wats. sift 


tA arly es j 
5 i ewer: bee Ine 
Jas nee 
r moise> } ~~ sisi (oa 


or 
J @ 


y ‘ 
U hf 


%, 
t | 
‘ Tih ~ f 
if | at 

Hi ik 

‘ fay. 

/ 2 i 
a. f ’ nod I 
aon ine FE = 
f “+¥ rea bm cine Ol Pavel pos pater an ats q 


cs to dobtaeue of auethtie ceta: hina 25 
rantw tom gto af ee ae Rseabsbicg: a da «arr 
ainoranrlt seats oh vaseemceney Joresterey et) Tasca ahead giescieenmen eg | 

gin | tary .owwpow ald? to en caviso orth iteeel? os 


‘9 


- ot 


pte C i “" ay a ‘ra pa cori try iw MCW sheteones ex5. a aka bs 
Un 


tt tievion [aan sa ria baie pre ‘eek wD tA f a oe 
pow hn emia) Lina ofan of Paee ask se 3) Bi D ral 


mecne “eit eokvice: Lier" jeri ap Cine’ tk snipe fi 
2 vos odipettib ni esofigee Lies gerne A mit 1 ct 
rue sect sem belvberoe mh: tt excted athe | ‘ 


1 & wus 


vil 


vill 


shee 


X1i 


aC vee 


The R.T.C. require the establishment of approved criteria governing 
the frequency of Sperry Car and supplementary rail tests through the 
Rail Safety Advisory Committee. 


In this way the difference in Sperry Car Test frequency standards in 
force on CN and CP will. be considered taking into account factors such 
as the history of broken rail caused accidents. The contribution, 
need and frequency of secondary testing such as by audiguage or other 
means along with the need for inspections, by other than visual means, 
during the December - April period will be taken into account. 


The R.T.C. require that Canadian National camment within 90 days on 
the safeguards in its system or the need for such safeguards, 
governing the use of part worn rail, in spot applications, of equal or 
less prior service than the track into which it is being installed. 


It is recommended that CN take appropriate action to prevent the 
recurrence of the lack of initial information which did occur when the 
Portage La Prairie Fire Department was notified, and, that its 
supervisory personnel constantly enforce work site safety procedures 
such as when employees were standing too close to tow lines. 


The RTC require that Canadian National report within 90 days the 
results of the ongoing study of AAR-RPI in regard to the number of 
accidents involving brittleness problems on pressure tank cars from 
1960 to 1981. 


The RTC require that CN, in co-operation with CP, initiate an 
amendment in material specifications of AAR M-1002 providing for 
mandatory use of steels, on all newly built cars, with NDT 
temperatures below those which may be expected in Canadian winter 
service. 


The RIC require that CN, in co-operation with CP, initiate an 
amendment to material specifications of AAR M-1002 providing for 
minimum Charpy V or other test values at NDT or lowest service 
temperature. 
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M.D. Lacombe S. Kaplan 
Director, Rail Operations Asst. Director 
Western Division Standards & Development Branch 


Railway Transport Committee 
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APPENDIX B Page l 
PERTINENT OPERATING INSTRUCTIONS 


In our view the following terms, descriptions, rules and instructions will 
help the reader to better understand the operating environment of this 
particular train. 


i Railway Inspections 
A "Walking Inspection" is conducted when the train is not moving. 
As the employees (usually qualified carmen) walk the train on either 
side they look at all components of the car at close proximity to 
detect if any defect or abnormality exists. Apart from the visual 
inspection, they are required to check for: heat from journal or 
roller bearings; wear on components; adequacy of lubrication and other 
such things. 


A "Pullby Inspection" involves a visual sighting of cars on a slow 
moving train (5 to 10 MPH) by two or more employees standing on each 
side of the track over which the train is moving. The objective is to 
identify cars which have major malfunctions, the symptoms of which are 
obvious to the senses. Viewing the cars while moving may result ina 
demonstration of a symptom that would not necessarily be observed if 
the car was stationary. 


When a train is travelling between terminals there is provision on 
certain subdivisons for automatic testing by "Hot Box and Dragging 
Equipment Detectors" which, through sensors, check the cars of a 
moving train. The check indicates if there are any overheated 
journals or if any brake rigging or other equipment is dragging. 


Further provision is made for enroute inspections by the train crew 
and other employees in the Uniform Code of Operating Rules - Rule 
111 which, in part, reads as follows: 


"When other duties will permit, employees 
in the vicinity of passing trains must 
observe the condition of equipment in 
such trains; trainman at rear of moving 
trains will be in position, on rear 
platform where provided, and trainmen of 
standing trains in best possible position 
on the ground from which a view of both 
sides of passing trains can be obtained. 
If a dangerous condition is apparent 
every effort must be made to stop the 
train. 


pS o 
SATIS ry eV 


| 9 Eee 
ii gaci Sirctaret Pins cote ease ere wait of 2 an 
. site 2S SuarrOtives paitewser ef? Saas Fit. i wide ¢ o 


~~ 


a Tr TI yr Bs arty rt 5 . — rE we 
— 4 4 ~~ 
tor... S Sw | (ents i. forte, 
’ : = ore > 2 = %nara arity) 
ae a _ »= ert, * 
Rig 
~ 
ay. 
mre f 
ivy i ‘ 
hae i ys J 
Hes oe ' 
| aor ees 
aerapoow id Td) MERI 
hs OUTRO 
4 ‘oe 4 4 eM a> fi$ 
vy ‘ 
swt Rs 
; pioagn: ; 
| Pant | aie 


5 vant ah Aiggetverts 
hort at aie satin ie ; 
ae ohens yeh, my trie LEf 
. ——w 


ean SSL9 tera, ot arene 
“anion ta! “bh viiets aie? soe 
as itt =e setts aj (iy aurrP 


~ memset? feos. baltwo exaia tet sess) 
motgiage sicdiveso sesd al antes wuts 


Nod’ Sa Werty 6 (ioe mete) Reese xt ‘nS 
baz iteio oe aso eellaas mitieneg So aeble 
alaeth ci nalsibien seasehet 6 St 


at qote ot Shem ‘ed tom tots bie 
7 8° 


APPENDIX B Page 2 


Train and engine crews of moving trains 
must, when practicable, be on the 
lookout for signals given by employees 
calling attention to conditions on their 
train. 


Trainmen at rear of moving trains must 
frequently look back at the track to see 
if there is evidence of dragging 
equipment. 


Conductors and trainmen must know that 
cars in their trains are in good order 
before starting and inspect them 
Whenever they have an opportunity to do 
so. All cars taken in their trains en 
route must be examined with extra care. 


When practicable, employees of a moving 
train must make frequent inspection of 
their train to ensure it is in order, 
and when a freight train stops a train- 
man will be in position to inspect the 
trait as 1c DULL S Woy. 


ii Train Brake Tests 


Supervisors, inspectors, train and engine crews are responsible for 
making the required tests. A train must not be allowed to proceed 
until the proper train brake test has been completed. The Conductor 
and Engineman are jointly responsible for knowing that the prescribed 
brake application and release tests have been made before starting 
fram terminal stations; also, fram any point where the consist of the 
train has been changed or hose uncoupled. 


Train brakes on this territory are tested in accordance with the Air 

Flow Method which utilizes the measured air flow into the brake pipe 

with a specified pressure at the rear of the train to qualify a train 
with respect to the testing of Air Brakes. 


For the purpose of understanding this report the only Air Test which 
needs to be described in detail is a No. 2 Test which must be made on 
a train operating through terminals where the engine or Engineman has 
been changed, cars added or removed, angle cocks closed or brake pipe 
hose disconnected. 


Wo. 2 Air Flow Method Brake Test 


The train brake system must be charged to within 5 PSI of standard 
brake pipe pressure for that train as indicated by the guage on the 
locomotive, but to no less than 60 PSI as indicated by an accurate 
guage at the rear end of the train. It must be known that the angle 
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cocks are open, cut out cock and retaining valve handles are properly 
positioned, and hand brakes released on cars added to the train. When 
the Brake Pipe Flow Indicator is at or below the calibration line, a 
full service brake application will be made and it must be known that 
the brakes on all cars added and on the rear car of the train apply 
and release. 


iii Marshalling Dangerous Commodities 


The marshalling requirements for tank cars containing "Dangerous" 
goods require that: 


when train length permits the cars must not be nearer than 
6th from the engine or occupied caboose. 

they must not be placed next to; an occupied car with live 
animals and attendants; a car placarded "explosives", 

"pnoison gas" or "flammable poison gas"; any car, pisoyvoack, 
container or other unit having automatic refrigeration or 
heating internal combustion engine operating, lighted 
heaters, stoves or lanterns; any loaded flat car with the 
exception of certain cars with bulkheads or special tie down 
devices; any open top car when its’ lading protrudes beyond 
car ends or when the lading above the car ends is liable to 
shift. 

tank car shipments of flammable campressed gases must be 
separated in a train from tank car shipments of chlorine, 
anhydrous ammonia and suphur dioxide by at least five non- 
placarded cars. These five cars must exclude certain cars 
similar to those outlined earlier. 


(Note: There have been changes to these regulations which became 
effective May 1, 1982 incorporated in the following chart. 
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POSITION IN FREIGHT OR MIXED TRAIN OF CARS CONTAINING DANGEROUS COMMODITIES 


B 


i 
WHEN TRAIN | WHEN TRAIN 
e LENGTH LENGTH DOES 
Us PERMITS NOT PERMIT ANY CAR 
at MUST MUST BE OPEN-TOP PIGGYBACK OR 
ao NOT BE NEAR MIDDLE CAR WIEN CONTAINER 
oe NEARER OF TRAIN LADING WITH AUTOMATIC 
THAN BUT NOT OCCUPIED | PROTRUDES HEATING OR 
Orit NEARER THAN BEYOND CAR | REFRIGERATION, 
FROM OND | c OR LIGHTED 
ENGINE, | FROM ENGINE, A WHEN LADING| HEATERS, 
OCCUPIED OCCUPIED — B ABOVE CAR STOVES, LOADED 
1 2 CABOOSE CABOOSE Oo END IS LANTERNS 
OR oR. CAR PLACARDED 0 LIABLE OR INTERNAL FLAT 
PLACARD [OCCUPIED | ‘OCCUPIED S TO COMBUSTION 
TYPE OF CAR GROUP NO. | CAR CAR E SHIFT ENGINES 


Any Car (includes Flat 
cars, carrying Trailers, 
or Containers 


Tank Car 


Other than Tank Car 


Tank Car 


Other Than Tank Car 


Any Car 


Tank Car 


PLACARD GROUP NOTE: Placarded tanks cars containing commodities classified 
in Division 3.3 on trains from the United States are 
1. Group 1 consists of Division 1.1 and 1.2 exempted from marshalling requirements. 
2. Group 2 consists of Divisions 1.3, LW, 239 2-3, 2-25. 2-9,. 3.15 352 
gee Se a oe bs ee et age FOOTNOTES : 
and Class 8. om 
‘3. Group 3 consists of commodities listed in section 74.544 in Division 2.3 (a) Except trailer-on-flat-car, container-on-flat-car, tri-level 
and bi-level cars and any other car specially equipped with 
4. Group 4 consists of Class 7 tie down devices for handling vehicles. Permanent end bulk 


head flat cars considered the same as an open-top car. 


5. Group 5 consists 
“Empty Placarded 


of Division 3.3 and 
Tank Cars". 


(b) 


(Column 13). 


Except when train consists only of placarded tank cars. 
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iv Documentation - Dangerous Canmodities 


In addition to the placards affixed to rail cars, trailers or 
containers, the train crew has, more importantly, other documentation 
Which provide various data about the commodities. These include; 


The Hazard Information - Emergency Response Form (see sample below) 
is a document which Canadian Transport Commission Regulations require 
that each shipper of dangerous commodities must present when full car 
loads, containerloads or trailer loads are moved. The form must 
accampany the car in the possession of a member of the crew from the 
shipper's track to the consignee's track except in classification 
yards where the form will be immediately available in the yard office 
should an emergency arise. 


HAZARD INFORMATION 51687 
EMERGENCY RESPONSE FORM 


SS een 
(NOT TO BE USED FOR WAYBILLING PURPOSES) SPethi> canon 


ORrcin Catt smrreen ~ - | 


eye ALBERTA PLACARD ENDORSEMENT JANUARY Sth 1982 


DANGEROUS oa 


| CLASSIFICATION: FLAMMABLE COMPRESSED GAS 


consioncoto SUPERIOR PROPANE LIMITED 


grate oe ONTARIO 


SESTI NATION 


eoure CN=-PA DDINGTON CP 


al COMMODITY DESCRIPTION l ap OLONE 5% CAR INITIAL ANO NUMBER (S) 
| (APPROX) 
TANS Cee! Oe DANGEROUS "118.1470 CGTX 63712 


LIQUEFIED PETROLEUM GAS 
FLAMMABLE COMPRESSED GAS 
HD-5 PROPANE  (STENCHED) | PLACAROS 


APPLIED | 
2gas} | 


Ths 1s (© CBrDIY (Ret ihe aoove named arnce if Cromerty GPEemhed, GascnOed. DaCtaged. MErked and t2OeHed. ang 1s A GrOEDe|r Concrhen fer Tansportapon eccUrceng 10 
(Re spoucscie requianons of me Cansaien Transoort 


SHIPPER'S » 27 faz reterl 


SIGNATURE 


GULF OTL CANADA LIMITED 
py ps CALGARY ALBERTA 


a a ae ee aa came amen St oe oye cas ad wy ac aks @ rea PMMA a amt eno TMT PN RG 
POTENTIAL HAZAROS IMMEDIATE ACTION INFORMATION | 
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\ 
FIRE May be ignited Sy heat soars or flame. | GENERAL Ne unnecessary personnel. 
ignition of vapour may occur at some arstance from ' Keeo vowing. identity and isolate hazarc area. 
i@aKing contamer. Wear setf-contained breatning apoaratus and fuil 
Heated container Nay fuoture vioientiy and protective ciotning. 


oroduce flying fragments. 
Vapour entenng sewers of other ciosed spaces may pe re ce en a rn a en neta es a 
create fire or exoiosion hazarc. 
FIRE Oe not aoorsach ends of honzontal tanks 

Do not extnguisn fire uniess iesks can be stopoed. 

Use stancarc firefighting agents. 

Cool container with water. 


EXPLOSION May form axoiosive mixtures with ase. Move exposed containers from fire area 1f witnout j 
, nsk 
ee eee 'f fire ss Massive of acvanced use unmanned hose 
\ hoider of monitor nozes if this is imoossioie 
HEALTH Veoours may cause dizzimess of suffocation if | evacuate area. let fire Surn. 
Dreatned. 


SPILL Stoo jeax if without nsx | 
| OR Wrnin nazar area: Simmmare ignition source. | 
LEAK No flares. 20 smoxing. no coen flames. 
EMERGENCY PHONE: S@ water sorsy tO reduce vapours. <#eo ares 
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The Waybills (or other shipping papers used for the same purpose) are 
the movement documents prepared for each individual loaded car. In 
addition to showing data such as Car Initials and number, Shipper - 
Consignee, Origin-Destination, contents and quantity, routing, other 
information must be shown for dangerous commodities including; 


- proper shipping name, 

- proper classification, 

- placard notation (kind of placard applied to cars), 
quantity (weight or volume), 


Railway instructions to train crews in the case of accidents involving 
dangerous commodities state, in part, that Waybills and Emergency 
Response Forms covering the cars involved in a leakage or spill of 
dangerous conmodities must remain at the scene and the information 
contained therein will be made available to emergency response 
authorities. Employees will volunteer all factual information to any 
properly identified police officer, officer of the C.T.C. or any other 
Federal, Provincial, Municipal or civil authority, who at the time has 
the authority to make any decision pertaining to employee or public 
safety. Employees will retain possession of Waybills and Emergency 
Response Forms until relieved of that responsibility by a railway 
officer. 


The Train Consist or Journal which is carried by the Conductor and is 
a printed or written list of all cars and their position on the train 
including information pertaining to contents, origin station, 
destination station, weight, etc. 


Speed and Signal Indications 


The pertinent rules and instructions influencing the permissible speed 
of this train in the vicinity of the derailment were: 


- amongst the train orders received by the crew of train 220-09 was 
Train Order No. 2037 which wes addressed to "Trains to Rivers Sub 
East of Rivers" and instructed such trains that "due to track 
conditions do not exceed ten 10 miles per hour at Mileage eighty 
three point five 83.5 Rivers Sub." 


- the zone speed limit as set out in Time Table No. 23 which took 
effect November 15, 1981 is 60 MPH for trains other than 
passenger, between Mile 55.8 and.Mile 180.2. No other permanent 
restrictions are set out in the immediate vicinity of the 
derailment. 
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- Prairie Region Special Instruction number P-7 in Timetable No. 23 
reads, 

"Account swirling snow conditions under 

running gear adversely affects hot box 

detectors: When this condition exists 

conductors must arrange to have speed of 

train reduced to 30 m.p.h. when 

approaching and passing over detectors." 


- Prairie Region Special Instruction number P-20 in Timetable b>. 
23 reads, 

"EXPRESS TRAINS: Unless otherwise 
restricted, trains designated as express 
trains by time table schedule or as 
express extras by clearance or as 
authorized by train order, may run five 
(5) miles per hour in excess of Mixed and 
Freight train speeds. Tney must not 
exceed 65 miles per hour or passenger 
train speeds at any point." 


- Rule 281 of the Uniform Code of Operating Rules is the indication 
to "proceed" and the signal name is "Clear Signal". Trains 
accepting this signal indication may proceed at normal speed 
unless otherwise restricted such as outlined above. 


Radio Usage 


The instructions in force on CN which are relevant to this investig- 
ation require that a member of the crew at the rear of the train must 
contact a member of the crew on the engine and obtain acknowledgement 
between 1 and 3 miles from every point where the train is - restricted 
by train orders and in single track CIC, approaching the approach 
signal to all controlled locations. 


If the crew on the engine fails to respond to such calls, action must 
be taken by a member of the crew at the rear of the train to stop the 


train immediately. 
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